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. EBSTRACT

. e

This paper presents a framework for understanding the

various roles anrd structures for computer arabhics in groéup

coamunication, and discusses three basic types of design decistons

*ha* need *o be add'esggd in using such graphics systems: (1) Hov are
*he systems to be *vterqrated in the group communication activity?

(2) How are the systems to be structured *o promote exchange of

gqraphical imacges? and (3V Wha* level of primitives is needed to"

facilitate this exchange? 2 &*scussion of the evaluation >f graphic

communicatior includes examples of the types of task-related .

questions that can be used to determine the mostyappropriate graphic

communication structure for a particular group pPPoblen solving task.
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 would be most appropr1ate for- the group actmty

and structures for computer graphus 1h group communlcatlon. We d1scuss three

Flubert trpmskl and Robert P:: Plum

Instltute for the F uture -
Menlo Park Cahfornla

Abstract. This paper presents a framework for understandmg the various roles
‘l

baslc types of desrgn declslons that need to be addressed in usmg such graphlcs sys-
tems. -How are they to be 1ntegrated 1n the | group commun1catlon activity?: How

_ are they to be structured to promote exehange of graphlcal 1mage§7 And what level

2 of pr1m1t1ves is needed to faclhtate this exchange'? Fxnaﬁy, we postulatesome ques-
S tions whose answers can. help evaluate what type of graphlc commumcatlon system

..l_‘,"/ )

| "',‘,si‘NTReéuen " gg |

e ' . N - e . ; W/

Over the past twa and a half years, the Institute for EhefFuture has been develop- 2

lng a computer-based group co;nmumcatlon system to- suppopt modehng aCthItleS. @)
In desxgnlng thxs system, we recognxzed the need for graph1 /as well as verbal (text-

_ based) communlcatlon in mgdehng apphcatlons. The hter%iure on modehng and

- .

o~

Those 'who work as faclhtators of group commumcetxon have also stressed

ithe value'of graphlc commumcatlon for group problem scblvmg, not only for d1splaymg

1nformatlon, but also for developlng conoer.vts. Fhr example, Geoffrey Ball who

‘works as a confhct resolutlon consultant claxms that:: "Grapl'nc d1splays enable task- ,'
. oriented ¢ groups to work together more. effectxvely (as measured by product qualtty
:'_ and member satlsfactlon) than does verbal commumcatron alone." 3) - Commentlng \

pn group dynamlcs arji?"wsual thlnklng," Joseph Brunon sayS' -9 .

i
- 3

Many lnd1v1duals need to draw whrfe they talk in. order '

to express thexr 1dea3. PR To talk as or,xe draws means to B o .
- _-1‘4\’ S - : - ’ :
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 reason as one perceives; Eo define as one designs; and to intel:
lectuallze as one’ 1ntu1ts. :+: Abasic approach to group dy-

namlcs in problem-solvmg situations needs to recognize the - . . .

' E e 7' : unity of perceptlon and thought: Ratherthan c0ncentrate

- only'on the 1ntellectual def1n1ng processes, 1n ‘which thought T
products have been fmallzed prior to d1scussmn,>and the re-

g

‘sponse’ pattern of one member has no way to interact w1th

D]

‘ _ e the response pattern of another, we want to br1ng into play _ ‘ v

. ' “the intuitiye, perceptual processes of each mernber, and’ ‘have o _ o 5

the group deVelop thought products together. (4) 7 o ‘

<

. . All of these perspectlves suggest that text based communlcatxon alone is 1nade-
‘quate for many problem-solvmg s1tuatlons--that an effective group communtcatxon '

medium should support graphrc commumcatlon as well. , o A
s . S T ' Y - S

A substantlal amourit of wark has been dorie on the theory and technlques for o -

- ) " of graphlcs systems or "packages" deslgned to s1mpllfy the p1cture-generatlon process
for the user. ) A "typlcal" system has the follonng characterlstlcs. e >

i X -
A bep - . - . P R . -
. ¢

. ™ It conslsts of a set of subroutlnes that can: be called from a hxgh-level host :
. language, usually FGRTRAN* T o « R .
. o : ": (. 7. : ' N ‘g v
N . Apphcat'lons programs use the computatlonal capabllltles and control struc-

S tures of the. host language- _ ‘ LA

-t . . - . V4 . ) - "
- f e The graphlcs subroutxnes aﬁow objects to be constructed out of points, - o
DA lmes, and curves called "pr1m1t1ves"- they perform object transformatxons 2
such ‘as rotation; translatlon, and scallng, they allow text to be d1splayed ¢ '

as part of the p1cture, and they provxde some capablhty for graphlng nurnerl-

;‘f : ‘  cal data.

@
.br-kw
13
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e The system can be run on several different host computers. '
- £ ' ' ~ 8
e The. system exhlbrts some degree of dev1ce-1ndependence,’that is, it can . i

7 produce otures on more than one klnd of output d\e‘\,nce (for example,

o CRT, pldt er, or prlnter) : - . R

: ‘. - - . [T i ) ; X

' Whlle all of these characterxstxcs can. b'e desrrable 1in graphlc communu:atlon,

- . “form many users, it is 1nappr0pr1ate to- requ1re the use of a programmlng language \,\
in order to produce graphx&:s. An aiternatlve is suggestgd by work in the area of _ :

E computer-alded “design (CAD). (6) . T o . : P
' LAD systems are normaﬂy rnteractwe. The user constructs a plcture out of P

basic "bulldlng blocks" that m1ght ‘appear around the perlmeter of a GRT drsplay.
A device such as A light pen, joystlck or.tablet is used to select 1tems and posxtxon

" them: 1n the p1cture. When the prcture is complete, it.may Be given a name and saved

: for later d1Splay, modrflcatlon, or 1ncluslon as ‘part of another picture. CAD: systems

‘for.tasks such as c1rcurt design have the capabrllty not only to produce a plcture

Al

of a c1rcu1t, but also to s1mulate its operatron.

)

Although CAD systems prov:de sophrstxcated graphlcs capabllltles, almost 3
all are smgle-user systems; thus, they do riot address the questtons that arxse when _

..a group of u ers shares a visual’ space 1n or\ er to create, modlfy, view, .and dlscuss o
“'graphic ;mages. In add1tlon, many CAD sys ms operate on expenswe, spemalnzed"

termrnals that are not accessxble to the

v : ) . . v

neraluser._. R S A

]

/ - DESIGNS FOR GROUP GRAPHIC COMMUNICATIGJN BRI D

fa .

Bt
¢ ) * / ‘ Lo -

S;' system designed for group use: ";g-'

- - o .

- -

. How is. the graphu:s system to be 1ntegrated 1nto the task requ1rements o | !

ofthegroup? e

.

eft
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- & What'lgvel of primitives is appropriate to the task at hapd? = ; . Lo

. z : . : . L i i

- - . . -

-

‘ Graphnc commumcat;on is not an end in ltself, but rather one of the modes
o of communlqatlon used by a group involved in apartmular probhm-solvmg'act1v1ty.,;,; - A -
AS\sdch lt is one component of a larger communlcatlon structure that emphasizes o
- the t‘a_srlf-or;ented focus of the group act1v1ty. Graphrc commumcatlon may be des1red
t wdl b%part of

for any number of reasons--for sxmple graphs omllustrat—xons t
- report for fiowcharts of processes, for plans of a structure or —p1ece of equlpment
to be bullt, etc. Clearly, the Tole graphlcs are. to play w1li exert 3

" on the systems deslgner trymg to mtegrate graphlcs lnto a group commumcaffxon
s . - - . - . R .o

.1

e : settlng.

-

7 When graphlcs have been mtegrated into the cbmmumcatlons actlvrty of the
‘ group, one must still understand how' the components actually Wlll be used. The T

p’f@éfy alternatives are synchronous use,- asynchronous use, or a mixture. of both--W1th
or Without : a parallel channei for text (or voice) communication. The graphlcs may

also be presented and stored in a number of formats. Bas;c deslgn declslons 1nvolve
when to store’ prevmus versmns, how to differentiate varlous pn!tures, and what )

Coe

to store--all qulte dependent on the partrcular task of the group. -

Even though the gféaﬁiag package will piéauéé;t}he same 'ima'g?e‘ for a wide spec-
N trum of low to high prlmltlve deflnltlons, all levels of definition m may not be of equal *~ -

use to the g;oup involved.in the graphlc commumcatlon prdcess. The group generally
7
needs to discuss the graphlc 1mage and therefore needs convement handles to develop

K

=", and sustaln the1r ideas: Thus, low=level primitives such as def1ned by the CORE

- :system rmght prove cumbersome if they formed the ba51s of a problem—focused d1scus-; .

sion.” - = B C : = TN

' 2 »

A number of exlstmg graphlc communication systems can be analyzed in relation

. to these three basic levels of design- decisions. One example is-the pxcture language -

: lused by the Electronic Informatlon Exchange System (EIES) at the New Jersey Insti=
_tute of Technology. (7) 'Here the graphlcs are embedded in text and thus are inte- -
: grated into the electronlc message exchange and document preparatlon capabllltxes )
. of the EIES system. Because of the time needed -to create 1mages, ‘the graphlcs seem

{3 .
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cated versmn be1ng modlfled. . ’

at tawrence leerrnore Laboratory. (8)

.more’ §u1ted to asynchronous use. The pr1m1t1ves are falriy low-level but are expand-
able upward and can be used from hard-copy terminals. Another. recent example
of: graphlcs embedded in text but more focused to document preparatlon is a. system

i IO [,

)i’

and use adyanced graphlcs term1na1s for: 1nput and output of graphlcai data. An ex-."

Graphlcs systems that feature a shared v1sual space are adapted more toward ) e
v oA, - .
v synchronous use; Such systems gene;ally have a common or subdw;ded visual space T o

ampie is the network-orxented color graph1ca1 conferenc1ng system be1ng bullt at R éi.:‘{\; ,
’the Rand Corporatlon. (9) Th1s type of approach is somewhat less 1ntegrated than -
graphlmsvembedded in text, with the result that the graphxcs mode of communxtatlon ‘f’ s
is: empha31zed over the task actmty. PO - e , oA ’
; .

Another approax:tnsahy‘brld graphlcs system comb1n1ng the 1nteg\1oniasynchro-

neous outputs of graphx embedded in text w;th the synchronouS' cdpabilities of the

©

shared v1sua1 space. This has been the approach ﬁolfo\:ved in the graphxc communica-
tion. subcomponent of the HUB system developed at\thé Inst1tute for the F uture. - 5 )

The deslgn of the shared visual space component 1n\he HUB system aﬂoxﬁa
users to create or modtfy graphic i 1mages Jolntly. Dupung this process, they may .
exchange text-based messages, and at the conclusmn of the process; the p1cture
and accompanylng comments are shared as asmgle entry ina computer-based confer-

enclng transcrlpt. Thus; the HUB system attempts to make a smooth transltlon be—

tween synchronous/asynchronous use of graphlc communlcatlon as well as mtegratmg

that commun1catlon w1th other types ofcommumcatlon.

.~ HUB allows one not only to create new pictures but also to modify existing
pictures that have been stored in the actlvxty. Since at the end of each plcture-modlfymg

sessmn one 1s glyen the optlon of storlng the resultlng p1cture pr1m1t1ves (as weH

prxmltxves can then be used as 1nput ina future session thh ezther the iast or indi-

-
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tlves. The only requlrements 1mposed on the package are that the graphlc image 3

_be stored as a set of Encture prlmltlves SO- that. mputtmg a pxcdure to:and- savmg a,,.‘ .

final graphlcal product can be accomphshed through a file of such- pr1m1t1ves. ““ 8

“‘ N
LAY

L.
(-
i

el v EVAtuAImccaAeH;ccom'“ "‘MUNicAﬁoN‘ - " -

Since there: is no optxmal structure for graphlc commun1catlon, appropriate
structures must be matched.to various tasks. For. example, a problem-solvmg process L
_basically mvolves t\gftypes of graphlcs. graphics to heip conceptuahze in the problem |
formulation phase and graphics to ald in.the analysis of results. (10) Slmllariy, the

approprlateness of a graph1c communzcatxon structure is dependent on the specific

7 task for Wthh 1t IS used. ' _ S ‘ . L v

* Inour earher work in computer conferenc1ng, we deveioped a taxonomy of

group communtcatlon thh four rﬁqor categorles. . medlum, group characterlstu:s, N

tcaﬁy ask about the effects of graphlcs systems on‘group commumcatxon. The foiiow-'
ing task-related questlons are partlcuiariy mterestlng‘ For what tasks w111 the system’ 7
be most commonly used'7 What is the effect of the graphxc capablixty on the tasks" ' o

_ seem v require text, volce, v1deo, etc." How does the graphlc capablhty change

the nature of any given task‘7 Regardlng the group J:Iynamlcs, who assumes leadership .
fin this kind of communlcatxon" What are 1eadersh1 tasks? What are other typlcal ‘

roies" Are there some users who always make changes in the pictureitself while '

others reserve their comments for text messages only'7 'How do users negotnate changes

in a picture, and how to they deczde when it is complete" What are users"perceptlons

about ownersh;p of plctures" Is there suff1c1ent congruence in the conceptlon of
.a graph1c image to allow a group ‘to work with a s1ngle, shared plcture'7 _

¢ _ . ' -

-

~ Answers to these types of guestions can help def1ne the role, structure, and .

~

primitives requlrements of graphlc communrcatlon.
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| 7 CONCLUSION

We have trled to present a framewodc for understandxng and evaiuatlng the

varlous roles and structures for graphlc communlcatnon. By placmg graphic communi-

a larger settxng; one may focus on the smtablhty of varlous communication

: strocturesand the" cholce of the optimal level of pr1m1t1ves for a parttcuiar probiem-«
’ ' \ 3- R

3 s - . .
L . . ,
\

solving task. o
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